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plus effect can be produced by any one of eight possible
matings.
Similarly, the F2 individuals having only one ineffective
gene can be produced by any one of eight possible matings ;
continuing this argument, the possibilities in F2, with matings
within the Fa type quite at random, can be derived from the
expansion of (a+b)8, a representing the plus genes, b those
with no effect. This gives : I with 8 plus genes; 8 with 7
plus ; 28 with 6; 56 with 5 ; 70 with 4; 56 with 3 ; 28 with 2 ;
8 with I ; and I with no plus genes. The most frequent class
is the intermediate one with 4 plus genes and 4 with no effect;
around it, the other classes are uniformly distributed. If the
number of genes were greatly increased, still more classes or
variants would come between the parental types, which would
become of progressively less and less frequency, forming smaller
and smaller proportions of the whole generation population, so
that the variation would tend to appear continuous, each
variant grading imperceptibly into the next. (In the case
of infinitely great numbers of genes, with relatively small
additive effects, the distribution of the frequencies of the
different classes would be of the so-called " normal" form.)
It is perhaps only of theoretical interest to the breeder to
speculate on the numbers of genes in the various species of
farm animals. In any species or variety the numbers which
have been so far catalogued must represent only a very small
fraction of the numbers present. More genes are continually
being revealed by genetical investigation, but it is for the most
part only genes which have a definite qualitative or spectacular
quantitative effect which can be recognised, and the numbers
recorded at any time do not give much foundation for estimating
the total present.
The further the character differences are examined, usually
the more genes are found to be involved, so that it becomes
difficult to suggest that it will ever be possible for a breeder
to be able to list all the economically useful or important genes
in his stock. He can, however, acquire a sufficiently useful
working knowledge of the ways in which his stock may be
expected to perform in breeding, and of the mechanisms
whereby the desirable or undesirable genes or combinations
of genes may operate, To 'do.this it is not necessary to know